We present a case of an isolated large ventricular septal defect (VSD) following blunt chest trauma in a motor vehicle accident in the patient with preexisting mechanical mitral valve. Transthoracic echocardiography revealed a large muscular VSD with significant left to right shunt along with septal edema. Surgical repair was performed in view of Qp:Qs of 2.5 with significant hemodynamic instability despite intra-aortic balloon pump. The ventricular septal defect was found in apical muscular portion of the interventricular septum, which was closed through left ventriculotomy. We here discuss the possible mechanisms of damage and importance of timely surgery. To conclude, minor looking external injury might contain devastating damage inside, especially with patients on anti-coagulant therapy.
Introduction
Cardiac injuries resulting from blunt chest trauma are usually because of high speed motor vehicle accidents. The severity of external injuries does not necessarily reflect the degree of cardiac trauma. Blunt chest trauma can cause a variety of cardiac injuries such as myocardial contusion, myocardial rupture, ventricular septal defect (VSD), pericardial trauma, valvar disruption and acute myocardial infarction. We report a case of post traumatic VSD in preexisting prosthetic mechanical mitral valve. Anti-coagulation therapy adversely affected the traumatized heart resulting in extensive septal contusion.
Case Report
A 24 year old man with diagnosis of severe rheumatic mitral stenosis underwent a mechanical mitral valve replacement (MVR) with a 29-mm ATS (Advancing The Standards, Minnesota) mechanical bi-leaflet valve with posterior chordal preservation in July 2012. Patient followed a smooth post-operative course with pulmonary pressure upon echocardiography regressing from 72 mm Hg pre-operatively to 18 mm Hg at 6 months follow up. NYHA class improved significantly from grade III (pre-operatively) to grade I (post-operatively) after 6 months.
Nearly one year later, the patient sustained blunt chest trauma in a motor vehicle accident with side on collision with a car. Patient complained of dyspnea, and was taken to the local hospital and was found in hypotensive shock. Patient was referred to our center on inotropic support for further management. Upon examination, patient was hypotensive, tachycardic, pale with feeble femoral pulses and absent peripheral pulses. Examination was negative for rib fracture, sternal in-drawing or palpable crepitus. Auscultation revealed a pan-systolic murmur at apical area with presence of valve click and bilateral basal crepitation affecting bilateral lower lobes. Urgent emergency room trans-thoracic echocardiography (TTE) was performed which showed a 2.6 cm ventricular septal defect (VSD) in apical muscular area with significant left to right shunt and Qp:Qs of 2.5, with significant septal edema. Coronary angiography revealed normal coronaries. International Normalized Ratio of the patient was found to be 2.68 on oral anticoagulation drug warfarin 2.5 mg per day. Patient was soon shifted to ICU where he required intubation; step up in inotropic support and an intra-aortic balloon pump inserted in view of unstable hemodynamics. He was taken up for emergency surgery within 4 hours of hospital admission. Intraoperative transesophageal echocardiography (TEE) at the time of surgery revealed a normal functioning mechanical mitral valve (Figure 1) , with large apical muscular VSD with significant left to right shunt (Figure  2(a)-(b) ). Visualized antero-lateral wall of heart appeared to be contused. Cardiopulmonary bypass was established under moderate hypothermia with aortic and bicaval cannulation. A vent catheter was placed through the right superior pulmonary vein. Myocardial protection was performed with perfusion using cold-blood cardioplegia. VSD found to be inaccessible from right atrial approach. A left ventricular incision 4 cm long was put 3 cm away and parallel to the left anterior descending artery starting above the apex. Ventricular septal defect sized about 2.6 × 2.7 cm was found to involve the apical muscular septum with edematous septum and unhealthy margins (Figure 3(a) ). Dacron patch closure of the defect was performed with interrupted, pledgeted horizontal mattress 4-0 polypropylene sutures. The left ventricular incision was closed with PTFE felt buttressed with 4-0 polypropylene sutures (Figure 3(b) ). The patient successfully weaned off cardiopulmonary bypass, TEE showed complete repair of the defect with fair biventricular function with significant septal edema. Patient shifted in ICU for further management, and succumbed to death on post-operative day one due to persistent low cardiac output syndrome.
Discussion
There are several case reports of VSD after penetrating and blunt chest trauma but during the literature review we found only one case report [1] of post traumatic VSD in presence of prosthetic mitral valve, signifying its rarity.
Cardiac contusion is the most frequent lesion of the heart observed after blunt chest trauma. Serious blunt injuries to the heart, followed by rupture of the ventricles or atria, lead to instantaneous pericardial tamponade and death, usually before hospital admission. Though, posttraumatic VSD don't follow such an acute path and give some time to the surgeon to intervene, close watch should be maintained. In our case the Post traumatic VSD deteriorated very rapidly which required urgent surgical intervention. The probable cause of the rapid deterioration was aggravation of septal contusion by anticoagulation therapy. Coronary artery dissection after trauma is also rare and usually occurs a few centimeters beyond the origin of the LAD causing extensive anterior wall infarction with the potential risk of left ventricular aneurysm formation [2] . In our case Coronary angiography was normal.
Various mechanisms have been described: rapid deceleration injury of the chest resulting in a thrust of the heart against the sternum; acute compression of the heart between the sternum and the spine; and acute contusion resulting in myocardial devascularization with subsequent necrosis and late perforation [1] . Ventricular septal rupture occurs most typically in late diastole or early systole when both the atrioventricular and semilunar valves are closed and the intraventricular pressures are high. Sudden elevation of pressure caused by the impact gives way to the rupture of the ventricular septum [3] . In literature, the most common localization of traumatic ventricular defect is in the muscular septum ([4] p. 5). Multiple septal rupture with damage to conduction system is also reported [6] .
Kotrec Marian et al. found perimembranous type of VSD in their report describing post traumatic VSD with preexisting prosthetic mitral valve [1] . The case underwent surgical repair after 11 months and had multiple non-cardiac issues with stable hemodynamics. This appears fundamentally different from our case scenario. In our case, muscular septum was affected the most and the patient had a rapid deterioration immediately after trauma and appeared that the contusion of the muscular septum, aggravated by ongoing anti-coagulation therapy was the principle cause behind apical muscular defect.
According to some authors, the initial small traumatic tear leads to secondary defect that is larger, which becomes apparent with delay [7] . In clinical practice, this warrants high vigilance even when initial cardiac assessments are negative for VSD. TTE should be performed as soon as possible when a new hemodynamic instability occurs or when there is a new pansystolic murmur.
Surgical closure is the treatment of choice and should be timed according to the patient's hemodynamic condition. Delayed closure of VSD can lead to deterioration of congestive heart failure. Current recommendations suggest repair if the Qp:Qs ratio exceeds 1.5 [1] . Surgery did not result a significant improvement in our case probably due to 1) high Qp:Qs ratio (2.5); 2) delayed presentation to our hospital; 3) contused septum, anterior and lateral wall; aggravation of contusion because of ongoing anticoagulation therapy; 4) Left Ventriculotomy (which was necessary to close the VSD) made an another hit to the already contused myocardium and 5) preexisting rheumatic heart disease.
